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Its lun^onai groups ucuig a tA,\MivMxy u^xu^aw 
25 group and the other functional group being 
either a secondaiy amine group or a hydroxyl 
group, is reacted with two mols of epichlor- 
hydrin and its equivalent of alkali to form a 
compound which is stated in the specification 
30 to be a diepoxide. Bis-4,4-(N-metfayiamino- 



4^4ildi-(mono-alk;^mino) derivative of a 55 
diphenyl methane. 

The basic N,N*-diepoxides produced by the 
process of the present invention have the 
general f onnulae 



0^ \k R OH Jn 



CH9-CH-CH^ 



and 



OH 



in which each R represents an alkyl radical 
and in which n is zero or a whole number. It 
is also possible for one or bodi methane 



hydrogen atoms of any of the diphenyl methane 
groups to be replaced by an ali^l radical or by 
a cycloalkyl radical. The lengdi of the chain 
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W Bayer Aktien- 

GESEixscHAFT, of Leverkusen-Bayerwerk, 
Germany, a Body corporate, organised under 
the laws of Gennany, do hereby dedare the 
5 ittvention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly 
:= : ^ described in and by the following statement: — 
This invention relates to a process for the 
10 production of basic N>N^-diepoxides. 
; : : : :It: is known tiiat by reacting diphenols, for 
: • :::^Kample 4,4^ - dihydro^-diphenyl-dimctfayl 
' methane^ widi epichlorhydrin in the presence 
of an alkali metal hydroxide, it is possible 
15 to obtain epoxides wMdi can be further pro- 
: ^ cessed to form synthetic resins (cf . for sample 
U^^ Kingdom Patent Specification No. 
518,057). 

In United Kingdom Patent Specification 
No; 664,271 there is described a reaction in 
which one mol of a bifunctional compound 
having its two functional groups separated by 
a chain of at least four carbon atoms, one of 
its functional groups being a secondary amine 
25 group and the other functional group being 
either a secondary amine group or a hydroxyl 
groups is reacted with two mols of epichlor^ 
: • hydrin and its equivalent of alkali to form a 
compound which is stated in the specification 
30 to be a diepoxide, Bis-4,4-^-met3iyiamino- 




phenyl) methane is mentioned in the specifica- 
tion as being a suitable secondary amino bi- 
functional compound. 

According to the present invention there is 
now provided a process for the production of 
basic dicpoxides which have termmal nitrogen 
atoms each carrying one epoxy propane group, 
which comprises reacting a secondary 4,4^-di- 
(monoalkylamino) derivative of a diphenyl 
methane, or a secondary 4,4^-di-(mono-cyclo- 
alkylamino) derivative of a diphenyl methane, 
with more than 1 mol of epichlorhydrin or of 
a glycerine dichlorhydrin per md of the deri- 
vative of a diphenyl methane, and converting 
the resulting di-(hydroxy-chloropropyl)-amine 
into the basic diepoxide by the action of an 
aqueous solution of an alkali, for example an 
aqueous solution of a caustic alkali or an 
aqueous solution of an alkaline reacting com- 
pound, at a temperature not exceeding 30° C. 

In a modification of the process of the 
present invention a secondary l,4-di-(m<Hio- 
all?ylamino) or l,4-di-(mono-cyclo-alkylamino) 
derivative of benzene is used in place of the 
4j4i-<ii-(inono-alkylamino) derivative of a 
diphenyl methane. 

The basic N,N^-diepoxides produced by the 
process of the present invention have the 
general formulae 
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CHn-CH-CH. 
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in which each R represents an alkyl radical 
and in which « is zero or a whole number. It 
is also possible for one or both methane 



hydrogen atoms of any of the diphenyl methane 65 
groups to be replaced by an al^l radical or by 
a cydoalkyl radical. The lengdi of the chain 
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of the basic diepoxides formed depends upon The condensation with tlie aldehyde or ketone 

the proportion of the chlorhydrin which is used. giveS: compounds in which two alkyl-aniline;::^ 25: 

The secondary aromatic diamines used as radicals are always linked to one another -iiii^jHi:: 

starting material can be produced in known through an unsubstituted metfiylene group iniiF^^ 

manner by condensation of an N-alkyl- or N- a mono- or di-substituted methjriene group. ^ ^1:111:. 
cyclo-aJlcyl aniline with an aldehyde or ketone. The process of the invention can^ for iiiiii ' 

fojT eiimple formaldehyde or acetone. exarhjple, be carried out by heating the secpnd-i-^^jilbj 

It is preferable in some cases for the ary diamine in a solvent, such as benzene, 
epoxides to be produced in the presence of an . and ithen adding epichlorhydrin dropwise. 
inert solvent, such as benzene or toluene. The In order to complete the reaction, the re- 
addition of a solvent is particularly advantage- action mixture is preferably stirred for a time; ; 
i ous if less than 1 mol of epichlorhydrin or The hydrogen chloride is then advantageously .35 
glycerine dichlorhydrin is reacted with each split off at room temperature by adding the " ■ 
secondary amino group, Le. under conditions agiiepus solution of an alkali. The diepbxide 
^which lead to substances which arc of comr r&M therdjy formed is recovered from the 
paratively Mgh molecular weight and are con- beriisene layer in the usual way. Whether di- 
sequently solid resinous substances. epcmdes of 1q\v or high molecular weight are 40 

: Nrmethyi aniline is particularly suitable for obtained depends on the molar ratio selected 

the production of the secondary amines which between the diamine and epichlorhydrin. 
are used in the process of the invention. How- Thi reaction is illustrated by the following 

evet, it is also possible to use N-alkyl or N- reaiSipn diagram, in which n is zero or a whole 

cydora^kytsubstituted anilines such as N-ethyl, niimber: 45 
i^iprppyi N-butyl and N-cycIohexyl-anilines. 
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The basic diepoxides obtained by the pro- 
cess of the iiryention can be used for example 
: for the production of plastics, since they can 
50; be hardened vrfth all hardening agents Imown 
for non-basic diepoxides, such as divalent and 
: polyvalent alcohols, carboxylic acids, amines, 
amides (carboxylic acid amides or sulphonic 
acid amides), mdamine resins, urea resins or 
55 . phenolic resins. It is also possible to work 
..in the presence of diluents, if this should be 
desired, and it is also possible to use such 
diluents as participate in the reaction^ for 
e^^ami>ie phenoxypropane oxide glydde ethers 
60 or basi^ propane oxides. 

; The basic diepoxides obtained by tiie pro- 
: dess of the invention offer particular advant- 



-.N-CH,>CH-CH. 
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ages when they are hardened with polybasic 
aliphatic amines, since the low viscosity of 
the reaction mixture enables sheets to be cast 65 
free from bubbles, and since the plastics ii 
formed by this hardening have properties which . . 
are superior in many respects to those of 
plastics which have been manufactured using 
diphehols. The mechanical properties are more 70 
favourable in many respects, and also the ' . 
electrlf^ properties show a substantial im- 
provement. 

The basic diepoxides obtained by the pro- 
cess of the invention behave in a particularly .75 
advaiitageous manner towards cyclic di- ]• 
qirbo^ic acid anhydrides, and a substantially 
mor^ irapid hardening is obtained than when. ; 
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" Bon-basic dicpandes a.e used. TOs renders can, also be I^^ened in admtoure\«th any 30 

::::::: masses, EXAMPLE 1. 

5 Moreover, siibstan^ v'*^^* 1«2 Gram f=7 mols) of 4,4i-di-(mono- 35 

obtained when novdafa^wMi are nots^- ^J^J^^ C / m J ^^^^^^ 

hardening are used io^.thfi hada»^P»«^ S'SStf beSe. The mi^e is bofled 

Whereas non-basic diepoxida react <^ to ^ ^ " ^ „f epichlorhydrin ate added 

a comparatively small extmt with novolal^ « 5^J^^.fS boUi^ pomt over a period of 
10 only after the addition of a cataly« w»^ while^S. The mLmre is 40 

strongly alkaline action, ba^ic ^«Po«d« wh^ 2-^ ^ 15h!urs whUe stirring. 

20 formation of predopnantly to^^^^ £lv^ (l ^ S the resdting mixture is 50 

products wbich ii«e not cross-toked Sf'^f to setdraid tiie layers formed arc 

It was s^^i^S iS^V*^* KeTT a S^tti-n^ItenS soluti(ii is briefly dried 

N^':<Bepoz^des could on a ^P^^J -^„^%i^h droxide and the benzene 

tedinical scaleim rsuch excellent yields (.VJ— t-.. /.^ ^™ „« solvent are 

25 S. since it ii to^n ti^tti^e basic arpn^^^ l^oS^'^i^i va^ A S is 55 

ffi^9Sy|rieia£°S?oxi£whi^ in colour Yield: 2322 grams=9»% of the 
are obtainable by'tfie iiprocess of the invention tiieoreacaL 

* ,fS C 74.40% H 7.91% N 8.00i%- 0 9.40% 

EXAMTLB 2. 

77fi rr«n.s f - i mon of 4,4>-di-(mono- minutes, stirring is then continued for 15 hom^ 

226 Grains .C- 1 dksolved and finally such an amount of water is added 

niethylammo>diphenyl *^*J^^?°5„r^ ^ the bredpitated sodium chloride re-dis- 

65 in 300 cc of benzene and^^^^ SL(1(»S5 ^ Uiyers are separated, the 75 
point 139 Grams ''f . ^PicWorhydm (-1.5 by^t briefly dried wi± potassium 

mol) are added dropwise over a pmod of 15 {^^dJ^d &e teizcne is distilled off, 
minlites, and : the mmure is ^ ^ gSa^i^S^ dear redn. Yield: 372 
further 15 hours and cooled to 20° C. 225 theoietical; softening 

70 O^^^f 44% sodium hydioade sdution ar^^ Kl& C 80 

added dropwse pver a period of about 30 pomt. 33—36 c 

/ "¥"71%^ H 7.74% O 7.^% N 9.03% 

C 75.15% H 7.87% O 7.60% N 935% 

Example 3. 

„e -ftK r-l mon of 4.4»-di-(mono- introduced dropwise over a paiod o£ 15 

180 cc of 44%: sodium hydrradde solution are of the theoretical. 

■^^^^ 7.77% O 6.54% N 9^4% 

1^3: C 76.30% H 7.95% O 6.61% N 9.28% 
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Example 4. 
762 Grams (3 mols) of 4,4*-di-(inono-ethyl- 
amino}-diphenyl methane are dissolved in 600 
cc. of benzepe and heated to boiHng point. 600 
.Gj^mxs of epichloriiydrin are added dropwise 
add the mixture heated for about 15 hours 
uncier reflux. The resulting mixture is then 
cooled to 20— 25« Q and 900 cc. of 40% 
sodium hydroxide solution are added dzopwise. 



Stirring is continued for 15 hours, 600 cc. of 
water are admixed, and the benzene layer is 
isolated and is filtered in the presence of 
carbon. The solvent is distilled off, finally 
under high vacuum, with a bath temperature 
of 100° C. 1002 Grams = 91% of a brown 
liquid resin are left 

Mplecular wei^t: found 425, calculated 
366,- 
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Analysis: for C23H,o02No 

Calculated: C 73.40% H 8.19% O 8.74% N 7.65% 
C 75.20% H 8.10% O 8.64% N 7.60% 
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Example 5. 
136 Grams (i mol) of l,4-di-(mono-cyclo- 
hexylammo)-ben2ene are dissolved in 200 cc. 
of methanol and heated to boiling point. While 
±e solution is boiling, 100 grams of epichlor- 
hydrin are added dropwise, the solution is 
heated for 5 hours under reflux, the alcohol is 
distilled off, 200 cc of benzene are added and 



130 cc, of 40% sodium hydroxide solution are 
introduced dropwise at 20—25° C. The mix- 
ture is stirred for a further 12 hours, 100 cc. 
of water are added, and the benzene layer is 
isolated. After filtration of this layer through 
carbon, the solvent is distilled off, and thae 
remain 159 grams = 83% of the theoretical of 
a biQwn resin. 
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Analysis for C24H3602N2 

Calculated: C 75.00% H 9.37% O 8.33% N 7.29% 
Found: C 74.82% H 7.1% O 8.03% N 7.2% 



45 



50 



55 



60 



65 



70 



WHAT WE CLAIM IS : — 

1. A process for the production of basic 
diepoxides which have terminal nitrogen atoms 
each carrying one epoxy propane group, which 
comprises reacting a secondary 4,4*-di-(mono- 
alkylamino) derivative of a diphenyl methane, 
or a secondary 4,4Mi-(mono-cycIo-alkylammo) 
derivative of a diphenyl methane, with more 
than 1 mol of epidilorhydrin or of a glycerine 
dichlorhydrin per mol of the derivative of a 
diphenyl methane, and converting die resulting 
di-(liydroxy-chloiopropyl)-.amine into the basic 
cfiepo^de by the action of an aqueous solution 
of an alkali at a temperature not exceeding 
30° C. 

2. A process as claimed in daim 1, wherein 
4,4'-di-(mono-methyIamino) diphenyl methane 
is reacted with more than 1 mol of epichlor- 
hydrin per mol of the (mono-methylamino) 
diphenyl methane, and the reaction produa 
formed is converted into the basic epoxide by 
the action of an aqueous solution of an alkali 
at a temperature not exceedmg 30° C 

3. A process as claimed in claim 1 or 2,. 
wherein the reaction with the chlorhydiin is 
carried out in the presence of a solvent. 

4. A modification of the process claimed in 
claim 1, wherem a secondary l,4-di-(mono- 
alkylamino) or l,4-di-(mono-cyclo-alkylamino) 
derivativB of benzene is used in place of the 



4,4*-di-(mono-alkylamino) derivative of a 
diphenyl methane. 

5. A process as claimed in claim 4, wherem 
the reaction with the chlorhydrin is carried out 
in the presence of a solvent. 

6. ^ A process for the production of basic 
epoxides which have terminal nitrogen atoms 
each carrying one epoxy propane group, sub- 
stantially as described with reference to any 
of Exiamples 1 — 4. 

7. A process for the production of basic 
epoxides which have terminal nitrogen atoms 
each carrying one epoxy propane group, sub- 
stantially as described witii reference to 
Example 5. 

8. $asic epoxides which have terminal nitro- 
gen atoms each carrying one epoxy propane 
group, whenever produced by the process 
claimed m claim 1, 2, 3 or 6. 

9. Basic epoxides which have terminal 
nitrogen atoms each carrying one epoxy 
propane group, whenever produced by the pro- 
cess claimed in daim 4, 5 or 7. 

ELKINGTON AND FIFE, 
Consulting Chemists and Chartered 
Patent Agents, 
Bank Chambers, 329, High Holbom, 
London, W.C.1. 
Agents for the Applicants. 
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